Irradiated sporozoite vaccine induces cytotoxic T lymphocytes that recognize malaria antigens on the surface of infected hepatocytes.
The observation that protective immunity induced by immunization with radiation attenuated Plasmodium berghei and Plasmodium yoelii sporozoites is dependent on CD8+ T lymphocytes in some strains of mice led us to speculate that immunization with sporozoites induces cytotoxic T lymphocytes (CTL) that recognize malaria antigens on the surface of malaria-infected hepatocytes. In this report we summarize a series of experiments that confirm this hypothesis. We first showed that when immune mice are challenged with live sporozoites they develop malaria-specific, CD8+ T cell-dependent infiltrates in their livers. Next we demonstrated that spleen cells from immune mice eliminate malaria infected hepatocytes from in vitro culture in an antigen specific and genetically restricted manner, indicating that these immune cells recognize malaria antigens on the surface of infected hepatocytes. Finally we defined a CTL epitope of the P. yoelii CS protein, and demonstrated that CTL against this 16-amino-acid peptide (PYCTL1) eliminate infected hepatocytes from culture in an antigenic specific, and MHC restricted manner, indicating that this 16-amino-acid peptide from the CS protein is present on the surface of the infected hepatocytes. We are currently working on constructing vaccines that induce protective CTL against PYCTL1, and identifying additional pre-erythrocytic stage targets of CTL mediated protective immunity.